anxiety, insomnia and forgetfulness as compared to deaf participants. Also, the study showed that 34 there was no significant difference between salivary pH in all tested groups. Regarding to salivary 35 flow rate, the differences were no significant in all tested groups. In addition, this study has also 36 shown that there was significant difference between the salivary Na+ and K+ levels of the three 37 groups. Salivary level of Na+ and K+ were significantly lower in mobile phone users when 38 compared to non users of mobile phone.
where the radio-frequency radiation has heating properties which cause an increase in tissue or proliferation [18] .
82
Of the thousands of articles on the biological effects of mobile phone radiation, few studies on 83 the effect of these radiation on electrolyte and salivary function have been achieved. Special focus 84 was paid on the effect of mobile phone radiation on human psychomotor performance [19] 90 [34] , investigated the association between mobile phone use and symptoms of attention deficit 91 hyperactivity disorder (ADHD).
92
Multi-purpose mobile phone radiation studies were also conducted on animals. Rats were one 93 of these animals where intensive investigations were carried out. For example Kaur and Khera [35] 94 studied the impact of cell phone radiations on pituitary gland and biochemical parameters in albino 
106
The current study differs from previous studies in the selection of the target group, students, 107 who were classified into categories according to number of years on use of mobile phones .The main 108 objective of the current experiment was to determine the effects of radiation emitted from mobile 109 phone, usually used in the home, on salivary pH and flow rate and other health-related problems 110 among students who use mobile phone. In addition the salivary electrolytes, mainly sodium and 111 potassium levels, of the participants have been compared.
112

Results
113
Out of the designed questionnaire, the results of important questions are presented below in 114 Figure 1 . The age range of the participants was 19-25 years. Figure 1A shows the response of the 115 participants in the case group regarding to the number of years of using mobile phone. As clearly 116 shown, 69.9 % of the participants had mobile phone for less than 5 years, whereas 30.1% had for 5 117 years or more. Figure 1B 
121
Regarding to the number of calls in the previous month, the results showed that 32.0% of the 122 interviewed participants confirmed that they made calls for more than once a day, 22.3% were at 123 least once a day, 21.4% were more than once a week, 14.6% were at least once a week and finally 124 9.7% did not make calls at all.
125
As reflected from Figure 1D , 47.6% of the participants reported that the average daily time 126 spent on making phone calls was less than 20 minutes, 36.9% did not make calls at all, 9.7% were 127 from 20 minutes to 60 minutes and 5.8% were more than 60 minutes. With respect to exposure to
128
Wi-Fi radiations, 48.5% of the participants reported that they exposed to Wi-Fi radiations at all day,
129
35.0% only at their homes and 16.5% at public places such as at work, universities, markets or parks
130
( Figure 1E ). Table 1 summarizes the response of the interviewed participants (N=103) in the case groups to 132 various questions with regard to using of mobile phone with the degree of approval. As can be seen 133 in Table 2 , among the 103 participants in the case groups, a significant differences were observed 134 between group II and group III with regard to suffering from anxiety, insomnia and forgetfulness.
131
135
The participants who have mobile phone for 5 years or more were more suffering from anxiety, 
150
In addition, the results showed that the mean pH of resting/unstimulated saliva among the case 151 groups (group II and III) were found to be 7.24 ± 0.54 and 6.84±0.69 respectively, whereas the control 152 group was 6.94±0.67. The results which are recorded in Table 3 showed that no significant difference
153
was found between the three groups with P > 0.05. 
155
157
The results which are presented in Table 4 
170
The results in Table 6 illustrates the comparison between the tested groups with respect to flow 
174
rate statistically, significant differences (P < 0.01) were found between the groups. The P values were calculated by one-way analysis of variance (ANOVA) using Tukey test for multiple group comparisons and was considered statistically significant if P value was < 0.05.
176
Discussion
178
The current study revealed changes in general health, quantity of stimulated saliva, pH of 179 saliva and salivary levels of potassium and sodium in mobile phone users in comparison to non 180 mobile phone users (deaf students).
181
The present study showed that the participants who use mobile phone had several problems in reported that they are facing some type of physical and mental illness due to these mobile towers.
197
The author showed that 64% participants complained that they have become patients of asthma, 50% 
222
Based on the present study, the results showed a slight difference in mean of salivary pH in 223 the exposed participants, but the difference was not found statistically significant. In the case groups 
263
Contradictory results were obtained by were previously reported in the study of Singh et al.
264
[46]. They found out that the participants residing near mobile towers had low salivary secretion as 
271
group 2 compared to group 1, the results were non-significant.
272
This study has also shown that there was significant difference between the salivary Na+ and 
278
Materials and Methods
279
Before carried out the study, ethical approval was obtained from the faculty of science, Islamic 
282
between June and July 2018. The current study consisted of two stages. In the first stage of the study,
283
a questionnaire was designed and applied to healthy and deaf female students to select cases whose 284 meeting the inclusion criteria required for the present study. The validity of the questionnaire was 285 tested prior to the examination by the specialists in healthy sciences. The questionnaire was piloted
286
and further modified to capture the concerns raised by the students during the pre-test study. With
287
respect to the contents of the questionnaire, the Alpha Cronbach coefficient was found to be 0.702.
288
The value revealed good internal consistency and reliability of the items of questionnaire. Then 289 students were informed by the investigators on the purpose of the study and also that their 
295
questionnaire was analyzed and only those students who met the inclusion criteria were selected 296 and subjected to the study.
In the second stage, the students who met the inclusion criteria were included in the study to phone for 5 years or more. Table 7 illustrates the inclusion and exclusion criteria used for the 306 selection of the participants in the present study. 
307
326
Resting/unstimulated saliva
Step 1 pH
Step 2 Estimation of saliva electrolyte
Stimulated saliva
Step 3 Quantity/ flow rate
327
For testing stimulated salivary flow rate, the participants were instructed to chew a piece of 328 gum (to stimulate salivary flow) and then emptied their saliva immediately into the collection cup.
329
The participants were asked to repeat chewing and expectorating for a duration of 5minutes. After 330 that, the quantity of saliva was measured by using graduated cylinder. 
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